Advanced 3D Optical Microscopy in ENS Research.
Microscopic techniques are among the few approaches that have survived the test of time. Being invented half way the seventeenth century by Antonie van Leeuwenhoek and Robert Hooke, this technology is still essential in modern biomedical labs. Many microscopy techniques have been used in ENS research to guide researchers in their dissections and later to enable electrode recordings. Apart from this, microscopy has been instrumental in the identification of subpopulations of cells in the ENS, using a variety of staining methods. A significant step forward in the use of microscopy was the introduction of fluorescence approaches. Due to the fact that intense excitation light is now filtered away from the longer wavelength emission light, the contrast can be improved drastically, which helped to identify subpopulations of enteric neurons in a variety of species. Later functionalized fluorescent probes were used to measure and film activity in muscle and neuronal cells. Another important impetus to the use of microscopy was the discovery and isolation of the green fluorescent protein (GFP), as it gave rise to the development of many different color variants and functionalized constructs. Recent advances in microscopy are the result of a continuous search to enhance contrast between the item of interest and its background but also to improve resolving power to tell two small objects apart. In this chapter three different microscopy approaches will be discussed that can aid to improve our understanding of ENS function within the gut wall.